Rapid enumeration of CD4 + T lymphocytes using an integrated microfluidic system based on Chemiluminescence image detection at point-of-care testing.
An integrated microfluidic system has been developed for rapid enumeration of CD4 + T lymphocytes at point-of-care (POC) settings. A concise microfluidic chip, which consists of three separate chambers, respectively, for reaction, detection and waste storage, is developed to automate CD4 detection. To simplify CD4 + T lymphocyte enumeration, a single polycarbonate bead immobilized with CD4 antibody is adopted by the microfluidic chip to capture the CD4 antigen in the lysed testing sample. Desired performance is achieved by actuating the single bead for efficient mixing, as well as transferring it between different reaction chambers to reduce non-specific reaction. A controllable external magnetic field is applied to drive the single bead with a built-in ferrous core for different purposes. Chemiluminescence reaction is implemented in an independent chamber to reduce non-specific binding of enzyme. A simple flow control strategy is adopted to conveniently release the waste reagent into the waste storage chamber by just opening the vent hole without actively pumping. A sensitive CCD camera is used to collect the reaction signal by taking picture from the single bead, and then the signal intensity is further analyzed for CD4 + T lymphocyte enumeration. Experimental results show that rapid, convenient, accurate and low-cost CD4 + T lymphocyte enumeration can be obtained with the developed microfluidic system at POC test.